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Framework
The success of climate change mitigation and adaptation 
programs and initiatives is linked to citizen perception about 
the phenomenon. The line of argument is summarized as 
follows: environmental concern is considered as a descriptive 
parameter of the level of environmental awareness, and a 
variable predicting environmental behavior, i.e., information 
on climate change and the environment enables an increase 
in the knowledge about these issues, while it generates 
changes in attitudes. A merger of these two elements 
appears as an imperative when seeking changes in human 
actions. The following questions thus underlie: What are 
the policy approaches to take into consideration to improve 
environmental behavior? What kind of information is most 
appropriate to achieve the goals of such policies?
This study seeks to identify the predictive power of attitudinal 
and knowledge-based factors over a set of environmental 
conducts, and thus drafts possible answers to the questions 
raised. This study focuses on higher education students as a 
source of information. It is crucial to pay special attention to 
those social groups, sectors, or activities, where actors, on the 
one hand are strategically important in decision-making to 
mitigate the effects of climate change and, on the other, are 
important due to their contribution to greenhouse gas (GHG) 
emissions. Thus, higher education students serve two purposes, 
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Actions aimed at protecting 
the environment are cost-
effective and socially acceptable. 
Bottom-up social participation 
can deliver improvements in 
governance systems towards 
a sustainable productive 
transition, while contributing to 
enhancing support to policies 
and technologies that are part of 
the response to the challenge of 
climate change.
Although it was not possible 
to establish a causal link, it 
was observed that knowledge, 
personal efficacy, attitudes, 
and trust in information 
sources largely determine 
environmental behavior. 
Nonetheless, there are more 
factors not addressed in this 
study that also contribute to 
defining behavior.
It is important that future 
studies evaluate not only the 
dimensions analyzed here, but 
also take into account other 
dimensions, such as proximity 
and exposure to climate events 
and psychological dimensions, 
such as environmental 
concern and priorities and 
values (e.g., altruism).
Reinforcing attitudes through 
direct involvement in the 
solution of the problem 
may have a better effect 
on behavior than through 
increased information on 
climate change. All the above 
needs, as prerequisite, 
abandoning alarmist paradigms 
and enhancing trust in sources 
providing information on 
environmental issues.
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since they are future decision-makers not only in terms of 
policies, but also in the case of some academic programs, where 
the impact of GHG emissions may be significant, as they focus 
on the extraction and production of natural resources.
Proxy measurements
A total of 2,354 Likert surveys were conducted in different 
cities across Nicaragua (Figure 1). Five dimensions were 
evaluated through questions modules using a Likert scale 
template. An index was calculated for each module of the 
survey, establishing maximum and minimum scores, and 
intervals were created to classify all variables within the 
established ranges (Figure 2).
The effect of sociodemographic variables was analyzed 
on different dimensions, such as knowledge about climate 
change, personal efficacy, trust in environmental information 
sources, and environmental attitudes (measured using the 
NEP scale) and behavior. A Student’s t test, ANOVA, and a 
Kruskal-Wallis test were applied. To identify the groups with 
the largest differences, a Tukey test and Dunn’s post-hoc test for 
Kruskal-Wallis were applied. The Ordinary Least Squares (OLS) 
method was used to look for relationships that would explain 
environmental behavior. Similarly, the results were validated 
through a Principal Component Analysis (PCA).
Figure 1. Composition of the sample by city
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As shown in Figure 2a, most of the population is moderately 
knowledgeable about climate change, while a small proportion 
is highly knowledgeable. Values obtained are slightly higher 
in the capital city Managua, which, in turn, shows the smaller 
share of population that is unaware of the causes and 
manifestations of said phenomenon. At the city level, although 
mean differences were minor, they turned out to be significant 
between Managua and León, and between Managua and 
Matagalpa. By gender, men are more knowledgeable about 
climate change, although the mean differences are not very 
strong. 
When analyzing the answers to this segment, major gaps 
became evident: most of the students consider nuclear energy 
contributing to climate change (false), that global warming 
does not affect agricultural activities, such as agriculture or 
fisheries (false), and that the industry is the sector contributing 
the most to GHG emissions (false). About half of the sample 
does not understand the importance of clouds and water 
vapor in the atmosphere. In fact, most of the population 
claimed that in their absence, the earth would not be in 
danger (false). Despite this, a correct understanding was 
observed concerning the issues ultra-violet radiation may 
cause to human health and also a good understanding of the 
consequences of the depletion of the ozone layer.
Data show that most students are aware of the responsibility 
of humans in global warming and climate change, and they 
consider that individual actions may have an influence on 
global warming. Personal efficacy showed encouraging results: 
on average, the sample responds appropriately to 76.3% of the 
items, which represents a high level of awareness about the 
importance of individual actions on the environment. 
However, analyzing the behavior of this variable, it became 
evident that the response level drops drastically regarding 
the rest of the items, when exploring the actions to generate 
awareness among other people: although youth show 
increased transformative capacity, they are reluctant to carry 
out active participation in climate change mitigation and 
adaptation processes. In contrast, there are high levels of 
awareness on the impact of human actions on climate change. 
88.8% of the population surveyed expressed their agreement 
with this statement, which demonstrates high levels of 
concern about global warming.
In contrast to this variable, the results referring to trust in 
institutions providing information on climate change were 
ambiguous. While there were levels higher than 50% of the 
total score, this dimension was not concentrated on one 
side: with a perspective shared by both genders, the national 
Government shows the lowest score. In fact, students have 
higher trust in non-governmental organizations (NGOs), 
educational institutions, and the scientific community. The 
latter shows the highest score regarding trust.
As shown in Figure 2b, the students’ environmental behavior 
was mainly favorable. Major weaknesses were identified 
for this variable: on the one side, waste separation at home 
obtained a low score, regardless gender. Likewise, it was 
observed that nearly half of the sample prefers to use private 
transport over public transport, a situation constituting an 
important source of pollution in the different cities across 
the country. Among the positive aspects, it is noteworthy 
that most people tend to pay attention to water and electric 
energy savings, and decide to adopt practices contributing to 
preventing the waste of resources. 
Results of the study
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Figure 2. (a) Knowledge about climate change and (b) Environmental behaviors
Figure 3. Mean scores for each analyzed dimension
In general, the population surveyed showed affinity with 
ecological items of the NEP scale: on average, 78.2% of this 
segment responded according to its purposes. Managua is 
the city showing the best behavior, and there were significant 
differences with Matagalpa and León. 
On the other hand, it became evident that students attach 
importance to building a better balance between humans and 
nature. However, the assertion “The ultimate goal of plants and 
animals should be meeting the needs of the human population” 
showed an important variability in the distribution of the 
degree of affinity. It is observed that the response rate drops 
drastically with respect to the previous questions, a situation 
that reveals the persistence of an anthropocentric vision in 
students.
a. b.
Note. To compare each one of the dimensions, the standardization of dimensions was 
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What do the results of applying the OLS model and PCA method indicate for 
the approach to public policies?
Environmental attitudes and personal efficiency turned out to be the major determinant dimensions to predict environmental 
behavior (Figure 4). On the other hand, sociodemographic and educational variables do not seem to have an effect on the 
dimension of interest. It needs to be clarified that, while this research covered some of the factors shaping the environmental 
behavior of students, they do not explain it entirely (R2=0.378). The PCA method confirms the OLS findings: including all variables, 
the explanatory factor is higher, an indication of a clear correspondence between behavior and the variables analyzed.
As attitudes are the major predictor of behavior, future policy approaches should aim at the generation of public 
commitment to the protection of the environment. A first approximation consists of abandoning alarmist paradigms and 
focusing communications towards the importance of individual actions in the fight against climate change. 
Given their active role in society, it is necessary to encourage student motivation for raising awareness among the public; 
the scores obtained reveal the need for improvement in this regard.
Constant measurements of the perceptions, especially in urban areas across the country, represent a necessary and 
useful effort for the establishment of effective climate change mitigation and adaptation policies.
Policy recommendations
Figure 4. Results from the OLS model for the analyzed dimensions
*** P<0.01. The model included sociodemographic variables, such as gender, city, and socioeconomic stratum, and educational variables, such as 
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